Lanthanum strontium cobaltites, La0.4Ba0.6CoO3-x, which have a perovskite-type structure, are promising electrode materials for solid oxide fuel cells (SOFCs). The purpose of the present study is to investigate the crystal structure of the cubic Pm-3m perovskitetype La0.4Ba0.6CoO3-x at room temperature and at high temperature by neutron diffractometry. Neutron diffraction data were collected in air by a diffractometer HERMES with a 150 multi-detector system. A furnace with MoSi2 heaters was placed on the sample table, and used for neutron diffraction measurements at high temperatures (J. Am. Ceram. Soc. 85 (2002) 2925. The experimental data were analyzed assuming the cubic perovskite-type structure by Rietveld method. La and Ba atoms were placed at the special position 1b 1/2, 1/2, 1/2 of the Pm-3m symmetry. Co and O atoms were put at the 1a 0, 0, 0 and 3d 1/2, 0, 0 sites, respectively. The calculated profile agreed well with the observed one taken at room temperature ( Figure) . The refined crystal s t r u c t u r e o f La0.4Ba0.6CoO3-x is similar with t h a t o f c u b i c La0.6Sr0.4CoO3-x at 1531K reported in our previous work [J. Appl. Crystallogr., 40 (2007) The crystal structure and the local atomic order of a series of nanocrystalline ZrO2-CaO solid solutions with varying CaO content were studied by synchrotron radiation X-ray powder diffraction and extended X-ray absorption fine structure (EXAFS) spectroscopy. These samples were synthesized by a pH-controlled nitrate-glycine gel-combustion process. For CaO contents up to 8 mol%, the tform of the tetragonal phase (c/a > 1) was identified, whereas, for 10 and 12 mol% CaO, the t "-form (c/a = 1; oxygen anions displaced from their ideal positions in the cubic phase) was detected. Finally, the cubic phase was observed for solid solutions with CaO content of 14 mol% CaO or higher. Thus, the t /t " and t "/cubic compositional boundaries were determined to be at (9 1) and (13 1) mol% CaO, respectively. EXAFS study demonstrated that this transition is related to a tetragonal-to-cubic symmetry change of the first oxygen coordination shell around Zr atoms. A series of (La,Y)Niz (3< z <4) alloy compounds show polymorphic block-stacking superstructures. These structures can be interpreted as rombohedral stacking sequence of ABC (3R-type) and hexagonal stacking sequence of AB (2H-type), where the structural unit is composed of LaNi5 (Haücke phase) and YNi2 (Laves phase, C15) type structures at unit-cell scale. In this presentation, we describe the differences of local chemistry between non-reacted and after gaseous-H2 reacted (La,Y)Niz (3< z <4) compounds through the direct observation by Z-contrast scanning transmission electron microscopy (STEM). All of (Lax,Y1-x)Ni3.8 (x=0.4,0.5,0.6) superstructures annealed at 1023K for 14 days are identified as 5:19R-type (3R) [1] based on electron diffraction analysis. Interestingly, for all the images there appear Z-contrast modulations at nanometer scales, which become significant for the La0.6Y0.4Ni3.8. These directly represent local chemical fluctuations, namely the occurrence of La-rich/Y-rich chemical domains in these alloys: that is to say, 'chemical mosaicness'. STEM image of La0.6Y0.4Ni3.8 reacted with 2MPa hydrogen shows disappearance of 'chemical mosaicness', and to transform a novel long period Y-ordered 9R superstructure with c-length approximately 167Å. On the basis of Z-contrast analysis, we find that the novel structure contains Y-hydride layers, whose structure is well interpreted by referring structure local atomic configurations within YH3 compound. 
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